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(54) WATERPROOF SENSOR HAVING A GROUP-CONTROLLED DIP SWITCH

(57) A waterproof sensor (1) having a group-con-
trolled dip switch includes a housing (11), an upper cover
(12), afirst circuit board (13), a dip switch (14), a plurality
of metal pins (15) and a switch hole sealing pad (16). The
housing (11) has an upper opening (H1), a lower opening
(H2) and a switch hole (H3). The upper cover (12) is
disposed on the upper opening (H1) to cover the upper
opening (H1). The first circuit board (13) is disposed
inside the housing (11). The dip switch (14) is disposed
on the first circuit board (13) and corresponding to the
switch hole (H3). A plurality of metal pins (15) is disposed
at the lower opening (H2) and electrically connected to
the first circuit board (13). The switch hole sealing pad
(16) is disposed on the switch hole (H3) to cover the
switch hole (H3).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a sensor, in
particular to a waterproof sensor having a group-con-
trolled dip switch.

BACKGROUND

[0002] InordertomeettherequirementsofloTsystems
and other intelligent systems, the functions of sensors
have undergone significantimprovements and optimiza-
tions. However, currently available sensors lack an ef-
fective waterproof structure. Therefore, when sensors
are placed in humid environments, the circuit boards of
the sensors are prone to damage upon contact with
water, rendering the sensors unable to operate properly.
[0003] Furthermore, although the currently available
sensors are equipped with communication modules such
as Bluetooth modules, WiFi modules, ZigBee modules,
etc., to provide communication function, these sensors
are unable to offer the group-controlled function, impos-
ing significant limitations on their applications.

SUMMARY

[0004] One embodiment of the present invention pro-
vides a waterproof sensor having a group-controlled dip
switch, which includes a housing, an upper cover, a first
circuit board, a dip switch, a plurality of metal pins and a
switch hole. The housing has an upper opening, a lower
opening and a switch hole. The upper cover is disposed
on the upper opening to cover the upper opening. The
first circuit board is disposed inside the housing. The dip
switch is disposed on the first circuit board and corre-
sponding to the switch hole. A plurality of metal pins are
disposed at the lower opening and electrically connected
to the first circuit board. The switch hole sealing pad is
disposed on the switch hole to cover the switch hole.
[0005] Inoneembodiment,the switch hole has awater-
proofring disposed on the side wall of the switch hole, and
having a first protruding ring and a second protruding
ring. The first protruding ring extends in the direction
away from the switch hole to form a first waterproof
groove between the first protruding ring and the side
wall. The second protruding ring extends in the direction
toward the central axis of the switch hole to form a second
waterproof groove between the first protruding ring and
the second protruding ring.

[0006] Inoneembodiment, the switch hole sealing hole
has a first sealing ring embedded in the first waterproof
groove and a second sealing ring embedded in the
second waterproof groove.

[0007] Inone embodiment, the switch hole sealing pad
further has a waterprooffixing ring disposed at the bottom
of the switch hole sealing pad in order to form a first
waterproof space and a second waterproof space. The
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firstwaterproof space is between the first sealing ring and
the second sealing ring. The second waterproof space is
between the second sealing ring and the waterproof
fixing ring. The first protruding ring is embedded in the
first waterproof space and the second protruding ring
embedded in the second waterproof space.

[0008] In one embodiment, the diameter of the switch
holes decreases along a first direction parallel to the
central axis of the switch hole and facing the central point
of the housing.

[0009] In one embodiment, the waterproof sensor
further includes an upper cover sealing pad disposed
between the upper cover and the housing.

[0010] In one embodiment, the waterproof sensor
further includes a second circuit board disposed on the
first circuit board.

[0011] Inoneembodiment, the second circuitboardisa
Bluetooth module, a WiFi module, a ZigBee module or
other similar components.

[0012] Inone embodiment, the upper cover is made of
a transparent material or a translucent material.

[0013] In one embodiment, the number of metal pins
are two or more.

[0014] The waterproof sensor having a group-con-
trolled dip switch in accordance with the embodiments
of the present invention may have the following advan-
tages:

(1) In one embodiment of the present invention, a
waterproof sensor comprises a housing, an upper
cover, a first circuit board, a dip switch, a plurality of
metal pins, and a switch hole sealing pad. The hous-
ing has an upper opening, a lower opening, and a
switch hole. The upper cover is disposed on the
upper opening to cover the upper opening. The first
circuit board is disposed inside the housing. The dip
switch is disposed on the first circuit board and
corresponds to the switch hole. The metal pins are
disposed at the lower opening and electrically con-
nected to the first circuit board. The switch hole
sealing pad is disposed on the switch hole to cover
the switch hole. As described above, the waterproof
sensor has a dip switch, which can provide the
group-controlled function in order to meet the re-
quirements of different applications.

(2) In one embodiment of the present invention, the
switch hole of the housing of the waterproof sensor
have a waterproof ring on the side wall of the switch
hole. The waterproof ring has a first protruding ring
and a second protruding ring. The first protruding
ring extends in the direction away from the switch
holes to form a first waterproof groove between the
first protruding ring and the side wall of the switch
hole. The second protruding ring extends in the
direction toward the central axis of the switch hole
to form a second waterproof groove between the first
and second protruding rings. Additionally, the switch
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hole sealing pad of the waterproof sensor has a first
sealing ring and a second sealing ring. The first
sealing ring is embedded in the first waterproof
groove and the second sealing ring is embedded
in the second waterproof groove. The waterproof
sensor has the waterproof ring so as to provide
two waterproof grooves, and the switch hole sealing
pad has two corresponding sealing rings, such that
the switch hole sealing pad can be engaged with the
waterproof ring in order to provide a double-layer
waterproof structure (a first waterproof layer and a
second waterproof layer). This structural design sig-
nificantly enhances the waterproof function of the
waterproof sensor, so the waterproof sensor can
operate normally for a long time in humid environ-
ments.

(3) In one embodiment of the present invention, the
switch hole sealing pad of the waterproof sensor also
includes a waterproof fixing ring. The waterproof
fixing ring is disposed at the bottom of the switch
hole sealing pad to form a first waterproof space
between the first sealing ring and the second sealing
ring. The second sealing ring and the waterproof
fixing ring form a second waterproof space. The first
protruding ring is embedded in the first waterproof
space, and the second protruding ring is embedded
in the second waterproof space. Thus, the switch
hole sealing pad can additionally provide two water-
proof spaces to reinforce the waterproof structure so
astoformadouble-layer waterproof structure (a third
waterproof layer and a fourth waterproof layer). Ad-
ditionally, the waterproof fixing ring can serve as a
bottom sealing structure. This structural design
further enhances the waterproof function of the
waterproof sensor, so the waterproof sensor can
operate normally for a long time in humid environ-
ments.

(4) In one embodiment of the present invention, the
diameter of the switch hole of the housing of the
waterproof sensor decreases along a first direction
parallel to the central axis of the switch hole and
facing the central point of the housing. In other
words, the side wall of the switch hole is inclined.
This structural design prevents water from easily
entering the interior of the housing, which can effec-
tively prevent damage to the waterproof sensor.
Therefore, the reliability of the waterproof sensor
can be significantly improved with a view to meeting
actual requirements.

(5) In one embodiment of the present invention, the
waterproof sensor also includes an upper cover
sealing pad. The upper cover sealing pad is dis-
posed between the upper cover and the housing.
The upper cover sealing pad effectively enhances
the waterproof effect between the upper cover and
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the housing. This structural design further strength-
ens the waterproof function of the waterproof sensor,
such that the waterproof sensor can operate nor-
mally for a long time in humid environments.

(6) In one embodiment of the present invention, the
waterproof sensor also includes a second circuit
board, which can be a Bluetooth module, a WiFi
module, a ZigBee module, or other similar compo-
nents. Therefore, the waterproof sensor can not only
provide the group-controlled function, but also offer
other intelligent features. Consequently, the water-
proof sensor can be more flexible in use.

[0015] Further scope of applicability of the present
application will become more apparent from the detailed
description given hereinafter. However, it should be un-
derstood that the detailed description and specific ex-
amples, while indicating exemplary embodiments of the
present invention, are given by way of illustration only,
since various changes and modifications within the spirit
and scope of the present invention will become apparent
to those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The present invention will become more fully
understood from the detailed description given herein
below and the accompanying drawings which are given
by way of illustration only, and thus are not limitative of the
present invention and wherein:

FIG. 1 is an exploded view of a waterproof sensor
having a group-controlled dip switch in according
with one embodiment of the present invention.

FIG. 2 is a perspective view of the waterproof sensor
having the group-controlled dip switch in according
with one embodiment of the present invention.

FIG. 3 is a bottom view of the waterproof sensor
having the group-controlled dip switch in according
with one embodiment of the present invention.

FIG. 4 is a schematic view of the waterproof sensor
having the group-controlled dip switch in according
with one embodiment of the present invention.

FIG. 5 is a sectional view of the waterproof sensor
having the group-controlled dip switch in according
with one embodiment of the present invention.

FIG. 6 is a partial enlargement view of the waterproof
sensor having the group-controlled dip switch in
according with one embodiment of the present in-
vention.

FIG. 7 is an exploded view of a waterproof sensor
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having a group-controlled dip switch in according
with another embodiment of the present invention.

FIG. 8 is a perspective view of the waterproof sensor
having the group-controlled dip switch in according
with another embodiment of the present invention.

FIG. 9 is a bottom view of the waterproof sensor
having the group-controlled dip switch in according
with another embodiment of the present invention.

FIG. 10 is a bottom view of a first circuit board of the
waterproof sensor having the group-controlled dip
switch in according with another embodiment of the
present invention.

DETAILED DESCRIPTION

[0017] In the following detailed description, for pur-
poses of explanation, numerous specific details are set
forth in order to provide a thorough understanding of the
disclosed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing. It should be understood that,
when it is described that an element is "coupled" or
"connected" to another element, the element may be
"directly coupled" or "directly connected" to the other
element or "coupled" or "connected" to the other element
through a third element. In contrast, it should be under-
stood that, when itis described thatan elementis "directly
coupled" or "directly connected" to another element,
there are no intervening elements.

[0018] Please referto FIG. 1, FIG. 2 and FIG. 3, which
are an exploded view, a perspective view and a bottom
view of a waterproof sensor having a group-controlled dip
switch in according with one embodiment of the present
invention respectively. As shown in FIG. 1, FIG. 2 and
FIG. 3, the waterproof sensor 1 includes a housing 11, an
upper cover 12, a first circuit board 13, a dip switch 14, a
plurality of metal pins 15, a switch hole sealing pad 16, an
upper cover sealing pad 17, and a power module 10.
[0019] The housing 11 has an upper opening H1, a
lower opening H2, and a switch hole H3. The housing 11
can be cylindrical, and the shape thereof may vary ac-
cording to actual requirements. In one embodiment, the
housing 11 can be made of metal or plastic.

[0020] The upper cover 12 is disposed on the upper
opening H1 to cover the upper opening H1. In one em-
bodiment, the upper cover is made of a transparent
material or a semi-transparent material, such as glass
or plastics.

[0021] The upper cover sealing pad 17 is disposed
between the upper cover 12 and the housing 11. The
upper cover sealing pad 17 effectively enhances the
waterproof effect between the upper cover 12 and the
housing 11 with a view to strengthening the waterproof
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function of the waterproof sensor 1. In one embodiment,
the upper cover sealing pad 17 can be made of silicone,
rubber, or other elastic materials.

[0022] The first circuit board 13 is disposed inside the
housing 11. The power module 10 and other necessary
circuit components can be disposed on the upper surface
of the first circuit board 13. The first circuit board 13 can
be a printed circuit board, a flexible circuit board, or
similar components.

[0023] The dip switch 14 is disposed on the first circuit
board 13, electrically connected to the first circuit board
13, and corresponds to the switch hole H3. In this embo-
diment, the dip switch 14 can be disposed on the lower
surface of the first circuit board 13 to correspond to the
switch hole H3.

[0024] The metal pins 15 are disposed at the lower
opening H2 and electrically connected to the first circuit
board 13 (and electronic components on the first circuit
board 13, such as the power module 10). In one embodi-
ment, the material of the metal pins 15 can be copper,
aluminum, or other metal materials. In another embodi-
ment, the surface of the metal pins 15 may have a metal
coating (such as nickel). In one embodiment, the number
of metal pins 15 is two or more (in this embodiment, the
number of metal pins 15 is four).

[0025] The switch hole sealing pad 16 is disposed on
the switch hole H3 to cover switch hole H3. In one
embodiment, the switch hole sealing pad 16 can be made
of silicone, rubber, or other elastic materials.

[0026] The embodiment just exemplifies the present
invention and is not intended to limit the scope of the
present invention; any equivalent modification and var-
iation according to the spirit of the present invention is to
be also included within the scope of the following claims
and their equivalents.

[0027] RefertoFIG. 4, whichis aschematic view of the
waterproof sensor having the group-controlled dip switch
in according with one embodiment of the present inven-
tion. As shown in FIG. 4, the user can remove the switch
hole sealing pad 16 to expose the dip switch 14 from the
switch hole H3. Subsequently, the user can operate the
dip switch 14 for settings and execution of the group-
controlled function.

[0028] As set forth above, the waterproof sensor 1 is
provided with a dip switch 14, which can provide the
group-controlled function to meet the requirements of
different applications. Consequently, the application of
the waterproof sensor 1 can be more comprehensive.
[0029] The embodiment just exemplifies the present
invention and is not intended to limit the scope of the
present invention; any equivalent modification and var-
iation according to the spirit of the present invention is to
be also included within the scope of the following claims
and their equivalents.

[0030] Refer to FIG. 5 and FIG. 6, which FIG. 5 is a
sectional view and a partial enlargement view of the
waterproof sensor having the group-controlled dip switch
in according with one embodiment of the present inven-
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tion respectively. FIG. 6 shows the enlarged view of the
marked area A in FIG. 5. As shown in FIG. 5 and FIG. 6,
the switch hole H3 has a waterproof ring WR on the side
wall of the switch hole H3. The waterproof ring WR has a
first protruding ring W1 and a second protruding ring W2.
The first protruding ring W1 extends in the direction away
from the switch hole H3 to form a first waterproof groove
G1 between the first protruding ring W1 and the side wall
of the switch hole H3. The second protruding ring W2
extends in the direction toward the central axis AX of the
switch hole H3 to form a second waterproof groove G2
between the first and second protruding rings W1 and
W2.

[0031] The switch hole sealing pad 16 has a first seal-
ing ring S1 and a second sealing ring S2. The first sealing
ring S1 is embedded in the first waterproof groove G1,
while the second sealing ring S2 is embedded in the
second waterproof groove G2.

[0032] Through this structure, the switch hole sealing
pad 16 can be engaged with with the waterproof ring WR
in order to provide a double-layer waterproof structure
including the first waterproof layer (the first sealing ring S
1 embedded in the first waterproof groove G1) and the
second waterproof layer (the second sealing ring S2
embedded in the second waterproof groove G2).
[0033] Moreover, the switch hole sealing pad 16 further
includes a waterproof fixing ring FR. The waterproof
fixing ring FR is disposed on the bottom of the switch
hole sealing pad 16. This arrangement results in the first
sealing ring S1 and the second sealing ring S2 forming
the first waterproof space P1. The second waterproof
space P2 can be formed between the second sealing ring
S2 and the waterproof fixing ring FR. The first protruding
ring W1 is embedded in the first waterproof space P1,
while the second protruding ring W2 is embedded in the
second waterproof space P2. Consequently, the switch
hole sealing pad 16 additionally provides two waterproof
spaces to enhance the waterproof structure, which can
form a third waterproof layer (the first protruding ring W1
embedded in the first waterproof space P1) and a fourth
waterproof layer (the second protruding ring W2 em-
bedded in the second waterproof space P2), resulting
in a double-layer waterproof structure. Furthermore, the
waterproof fixing ring FR can serve as a bottom sealing
structure.

[0034] As previously stated, the above-mentioned
structural design significantly enhances the waterproof
function of the waterproof sensor 1, such that the water-
proof sensor 1 can operate reliably for along time evenin
humid environments.

[0035] Additionally, the diameter of the switch hole H3
of the housing 11 of the waterproof sensor 1 decreases
along afirst direction (as indicated by the arrow Al in FIG.
6). The first direction is parallel to the central axis AX of
the switch hole H3 and faces the central point of the
housing 11. In other words, the side wall of the switch
hole H3 is inclined. This design makes it difficult for water
to enter the interior of the housing 11, effectively prevent-
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ing damage to the waterproof sensor 1. Consequently,
the reliability of the waterproof sensor 1 is greatly im-
proved, so the waterproof sensor 1 can meet actual
requirements.

[0036] The embodiment just exemplifies the present
invention and is not intended to limit the scope of the
present invention; any equivalent modification and var-
iation according to the spirit of the present invention is to
be also included within the scope of the following claims
and their equivalents.

[0037] It is worthy to point out that currently available
sensors lack an effective waterproof structure. There-
fore, when sensors are placed in humid environments,
the circuit boards of the sensors are prone to damage
upon contact with water, rendering the sensors unable to
operate properly. Besides, although the currently avail-
able sensors are equipped with communication modules
such as Bluetooth modules, WiFi modules, ZigBee mod-
ules, etc., to provide communication function, these sen-
sors are unable to offer the group-controlled function,
imposing significant limitations on their applications. By
contrast, according to one embodiment of the present
invention, a waterproof sensor comprises a housing, an
upper cover, afirst circuit board, a dip switch, a plurality of
metal pins, and a switch hole sealing pad. The housing
has an upper opening, a lower opening, and a switch
hole. The upper cover is disposed on the upper opening
to cover the upper opening. The first circuit board is
disposed inside the housing. The dip switch is disposed
on the first circuit board and corresponds to the switch
hole. The metal pins are disposed at the lower opening
and electrically connected to the first circuit board. The
switch hole sealing pad is disposed on the switch hole to
cover the switch hole. As described above, the water-
proof sensor has a dip switch, which can provide the
group-controlled function in order to meet the require-
ments of different applications.

[0038] According to one embodiment of the present
invention, the switch hole of the housing of the waterproof
sensor have a waterproof ring on the side wall of the
switch hole. The waterproof ring has afirst protruding ring
and a second protruding ring. The first protruding ring
extends in the direction away from the switch holes to
form afirst waterproof groove between the first protruding
ring and the side wall of the switch hole. The second
protruding ring extends in the direction toward the central
axis of the switch hole to form a second waterproof
groove between the first and second protruding rings.
Additionally, the switch hole sealing pad of the waterproof
sensor has a first sealing ring and a second sealing ring.
The first sealing ring is embedded in the first waterproof
groove and the second sealing ring is embedded in the
second waterproof groove. The waterproof sensor has
the waterproof ring so as to provide two waterproof
grooves, and the switch hole sealing pad has two corre-
sponding sealing rings, such that the switch hole sealing
pad can be engaged with the waterproof ring in order to
provide a double-layer waterproof structure (a first water-
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proof layer and a second waterproof layer). This struc-
tural design significantly enhances the waterproof func-
tion of the waterproof sensor, so the waterproof sensor
can operate normally for a long time in humid environ-
ments.

[0039] Also, according to one embodiment of the pre-
sent invention, the switch hole sealing pad of the water-
proof sensor also includes a waterproof fixing ring. The
waterproof fixing ring is disposed at the bottom of the
switch hole sealing pad to form a first waterproof space
between the first sealing ring and the second sealing ring.
The second sealing ring and the waterproof fixing ring
form a second waterproof space. The first protruding ring
is embedded in the first waterproof space, and the sec-
ond protruding ring is embedded in the second water-
proof space. Thus, the switch hole sealing pad can
additionally provide two waterproof spaces to reinforce
the waterproof structure so as to form a double-layer
waterproof structure (a third waterprooflayer and a fourth
waterproof layer). Additionally, the waterproof fixing ring
can serve as a bottom sealing structure. This structural
design further enhances the waterproof function of the
waterproof sensor, so the waterproof sensor can operate
normally for a long time in humid environments.

[0040] Further, according to one embodiment of the
present invention, the diameter of the switch hole of the
housing of the waterproof sensor decreases along a first
direction parallel to the central axis of the switch hole and
facing the central point of the housing. In other words, the
side wall of the switch hole is inclined. This structural
design prevents water from easily entering the interior of
the housing, which can effectively prevent damage to the
waterproof sensor. Therefore, the reliability of the water-
proof sensor can be significantly improved with a view to
meeting actual requirements.

[0041] Moreover, according to one embodiment of the
presentinvention, the waterproof sensor alsoincludes an
upper cover sealing pad. The upper cover sealing pad is
disposed between the upper cover and the housing. The
upper cover sealing pad effectively enhances the water-
proof effect between the upper cover and the housing.
This structural design further strengthens the waterproof
function of the waterproof sensor, such that the water-
proof sensor can operate normally for a long time in
humid environments.

[0042] Furthermore, according to one embodiment of
the present invention, the waterproof sensor also in-
cludes a second circuit board, which can be a Bluetooth
module, a WiFimodule, a ZigBee module, or other similar
components. Therefore, the waterproof sensor can not
only provide the group-controlled function, but also offer
other intelligent features. Consequently, the waterproof
sensor can be more flexible in use. Thus, the waterproof
sensor according to the embodiments of the present
invention can definitely achieve great technical effects.

[0043] Pleasereferto FIG. 7, FIG. 8 and FIG. 9, which
are an exploded view, a perspective view and a bottom
view of a waterproof sensor having a group-controlled dip
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switch in according with another embodiment of the pre-
sentinvention. As shown in FIG. 7, FIG. 8 and FIG. 9, the
waterproof sensor 2 includes a housing 21, an upper
cover 22, afirst circuit board 23, a dip switch 24, a plurality
of metal pins 25, a switch hole sealing pad 26, an upper
cover sealing pad 27, and a power module 20.

[0044] The housing 21 has an upper opening H1, a
lower opening H2, and a switch hole H3. The upper cover
22 is disposed on the upper opening H1 to cover the
upper opening H1. The upper cover sealing pad 27 is
disposed between the upper cover 22 and the housing
21. The first circuit board 23 is disposed inside the
housing 21. The power module 20 and other necessary
circuit components can be disposed on the upper surface
of the first circuit board 23. The dip switch 24 is disposed
on the first circuit board 23 and corresponds to the switch
hole H3. In this embodiment, the dip switch 24 can be
disposed on the lower surface of the first circuit board 23.
The metal pins 25 are disposed at the lower opening H2
and electrically connected to the first circuit board 23 (and
electronic components, such as the power module 20, on
the first circuit board 23). The switch hole sealing pad 26
is disposed on the switch hole H3 to cover the switch hole
H3.

[0045] The above elements are similar to those of the
previous embodiment, so will not be described herein
again. The difference between this embodiment and the
previous embodiment is that the waterproof sensor 2 of
this embodiment additionally includes a second circuit
board 28.

[0046] PleaserefertoFIG. 10, whichisabottom view of
a first circuit board of the waterproof sensor having the
group-controlled dip switch in according with another
embodiment of the present invention. As shown in FIG.
10, the second circuit board 28 can be disposed on the
lower surface of the first circuit board 23. In this embodi-
ment, the second circuit board 28 is a Bluetooth module.
In another embodiment, the second circuit board 28 can
also be a WiFi module, ZigBee module, or other similar
components.

[0047] Since the waterproof sensor 2 has the second
circuit board 28, so the waterproof sensor 2 not only
provides the group-controlled function but also offers
other intelligent functions. Therefore, the waterproof sen-
sor 2 can be more flexible in use.

[0048] The embodiment just exemplifies the present
invention and is not intended to limit the scope of the
present invention; any equivalent modification and var-
iation according to the spirit of the present invention is to
be also included within the scope of the following claims
and their equivalents.

[0049] To sum up, according to one embodiment of the
present invention, a waterproof sensor comprises a
housing, an upper cover, a first circuit board, a dip switch,
a plurality of metal pins, and a switch hole sealing pad.
The housing has an upper opening, a lower opening, and
a switch hole. The upper cover is disposed on the upper
opening to cover the upper opening. Thefirst circuitboard
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is disposed inside the housing. The dip switch is disposed
on the first circuit board and corresponds to the switch
hole. The metal pins are disposed at the lower opening
and electrically connected to the first circuit board. The
switch hole sealing pad is disposed on the switch hole to
cover the switch hole. As described above, the water-
proof sensor has a dip switch, which can provide the
group-controlled function in order to meet the require-
ments of different applications.

[0050] According to one embodiment of the present
invention, the switch hole of the housing of the waterproof
sensor have a waterproof ring on the side wall of the
switch hole. The waterproofring has afirst protruding ring
and a second protruding ring. The first protruding ring
extends in the direction away from the switch holes to
form afirst waterproof groove between the first protruding
ring and the side wall of the switch hole. The second
protruding ring extends in the direction toward the central
axis of the switch hole to form a second waterproof
groove between the first and second protruding rings.
Additionally, the switch hole sealing pad of the waterproof
sensor has a first sealing ring and a second sealing ring.
The first sealing ring is embedded in the first waterproof
groove and the second sealing ring is embedded in the
second waterproof groove. The waterproof sensor has
the waterproof ring so as to provide two waterproof
grooves, and the switch hole sealing pad has two corre-
sponding sealing rings, such that the switch hole sealing
pad can be engaged with the waterproof ring in order to
provide a double-layer waterproof structure (a first water-
proof layer and a second waterproof layer). This struc-
tural design significantly enhances the waterproof func-
tion of the waterproof sensor, so the waterproof sensor
can operate normally for a long time in humid environ-
ments.

[0051] Also, according to one embodiment of the pre-
sent invention, the switch hole sealing pad of the water-
proof sensor also includes a waterproof fixing ring. The
waterproof fixing ring is disposed at the bottom of the
switch hole sealing pad to form a first waterproof space
between the first sealing ring and the second sealing ring.
The second sealing ring and the waterproof fixing ring
form a second waterproof space. The first protruding ring
is embedded in the first waterproof space, and the sec-
ond protruding ring is embedded in the second water-
proof space. Thus, the switch hole sealing pad can
additionally provide two waterproof spaces to reinforce
the waterproof structure so as to form a double-layer
waterproof structure (a third waterprooflayer and a fourth
waterproof layer). Additionally, the waterproof fixing ring
can serve as a bottom sealing structure. This structural
design further enhances the waterproof function of the
waterproof sensor, so the waterproof sensor can operate
normally for a long time in humid environments.

[0052] Further, according to one embodiment of the
present invention, the diameter of the switch hole of the
housing of the waterproof sensor decreases along a first
direction parallel to the central axis of the switch hole and
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facing the central point of the housing. In other words, the
side wall of the switch hole is inclined. This structural
design prevents water from easily entering the interior of
the housing, which can effectively prevent damage to the
waterproof sensor. Therefore, the reliability of the water-
proof sensor can be significantly improved with a view to
meeting actual requirements.

[0053] Moreover, according to one embodiment of the
presentinvention, the waterproof sensor alsoincludes an
upper cover sealing pad. The upper cover sealing pad is
disposed between the upper cover and the housing. The
upper cover sealing pad effectively enhances the water-
proof effect between the upper cover and the housing.
This structural design further strengthens the waterproof
function of the waterproof sensor, such that the water-
proof sensor can operate normally for a long time in
humid environments.

[0054] Furthermore, according to one embodiment of
the present invention, the waterproof sensor also in-
cludes a second circuit board, which can be a Bluetooth
module, a WiFimodule, a ZigBee module, or other similar
components. Therefore, the waterproof sensor can not
only provide the group-controlled function, but also offer
other intelligent features. Consequently, the waterproof
sensor can be more flexible in use.

[0055] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
disclosed embodiments. It is intended that the specifica-
tion and examples be considered as exemplary only, with
a true scope of the present invention being indicated by
the following claims and their equivalents.

Claims

1. A waterproof sensor having a group-controlled dip
switch, characterized by comprising:

a housing having an upper opening, a lower
opening and a switch hole;

an upper cover disposed on the upper opening
to cover the upper opening;

a first circuit board disposed inside the housing;
a dip switch disposed on the first circuit board
and corresponding to the switch hole;

a plurality of metal pins disposed at the lower
opening and electrically connected to the first
circuit board; and

a switch hole sealing pad disposed on the switch
hole to cover the switch hole.

2. The waterproof sensor having the group-controlled
dip switch as claimed in claim 1, characterized in
that the switch hole has a waterproof ring disposed
on a side wall of the switch hole, and having a first
protruding ring and a second protruding ring, where-
in the first protruding ring extends in a direction away
from the switch hole to form a first waterproof groove
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between the first protruding ring and the side wall,
and the second protruding ring extends in a direction
toward a central axis of the switch hole to form a
second waterproof groove between the first protrud-
ing ring and the second protruding ring.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 2, characterized in
that the switch hole sealing hole has a first sealing
ring embedded in the first waterproof groove and a
second sealing ring embedded in the second water-
proof groove.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 3, characterized in
that the switch hole sealing pad further has a water-
proof fixing ring disposed at a bottom of the switch
hole sealing pad in order to form a first waterproof
space between the first sealing ring and the second
sealing ring, and form a second waterproof space
between the second sealing ring and the waterproof
fixing ring, wherein the first protruding ring is em-
bedded in the first waterproof space and the second
protruding ring embedded in the second waterproof
space.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 2, characterized in
that a diameter of the switch holes decreases along
a first direction parallel to a central axis of the switch
hole and facing a central point of the housing.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 1, characterized in by
further comprising an upper cover sealing pad dis-
posed between the upper cover and the housing.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 1, characterized by
further comprising a second circuit board disposed
on the first circuit board.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 7, characterized in
that the second circuitboard is a Bluetooth module, a
WiFi module, or a ZigBee module.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 1, characterized in
that the upper cover is made of a transparent ma-
terial.

The waterproof sensor having the group-controlled
dip switch as claimed in claim 1, characterized in
that the upper cover is made of a translucent materi-
al.
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